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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licencees for the United States 
for the Dunne Patents 


Member of the Aircraft 
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Intake Side HalUScotl. " BIG SIX" Airplane Engine 

This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 

Total weight, complete and ready tor service, 578 lbs. 

Weight per H.P. ( Based on actual H.P. development, at 1,300 R.P.M.) 3.61 “ 

Consumption gasoline in lbs. per H.P. hour, .565 

" lubricating oil " " “ ...... .025 

HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 

Hall-Scott Motor Gar Go., Inc. F. P. Whitaker 

General Offices EASTERN REPRESENTATIVE 

Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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WOMEN'S DEFT FINGERS 
FASHION ARMY'S WINGS 



The Most Conservative New York Paper— "The Evening Post," says of Our 
Workers: 

“THERE IS A FEELING IN THE PLAINFIELD 
FACTORY OF THE KEEN, DEEP PLEASURE 
THE WORKERS TAKE IN WHAT THEY ARE 
DOING. A DELIBERATE SWIFTNESS. A REAL 
RELISH. . . .** 

Wc consider this article, more than a column long, a tribute. 

Especially docs il emphasize the message we have tried to drive home: Stand- 
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3.4 Pounds per horsepower 


The lightest American airplane engine, 
with every part designed and built in 
the United States. Reliable, durable 
and capable of long sustained effort, as 
demonstrated by repeated tests and flights 


SlUHj&VdHl 

B. F.STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 

Member of the Manufacturers' Aircraft Association, Inc. 
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-L- w- F - ENGINEERING ■ COMPANY 

Member, A lrcra/1 Uonufaclurcr*' Accn., Inc. 




The Dayton -Wright Airplane Co. 

DAYTON, OHIO 



MAIN PLANT 



EXPERIMENTAL STATION 
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LOGICAL EQUIPMENT /flTHE MODERN AIRPLANE 




The ACKERMAN WHEEL COMPANY 

ROCKEFELLER BUILDING .... CLEVELAND, OHIO 


Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 


Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 


The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 

SHOCK ABSORBERS UNNECESSARY 


The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 
airplane. 


Write us for suggestions for building landing gear 
and rigid axles for ACKERMAN WHEELS. 


Wheels built for any weight 
machine from 500 pounds up. 
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Safeguarding the 
Airpl ane Motor 

On the perfect performance 
of the motor depends the 
entire life of the airplane and 
its occupants. 


^ The 


BOTCE 

M OTO M ETER 

gives to the pilot at all times an unfailing indication 
of the motor s condition. Its accuracy is absolute, 
its construction a masterpiece of scientific design. 
U The Boyce Moto-Meter is standard equipment on 
65 motor cars, trucks and airplanes. 

<1 The great success of this motor heat indicator has 
heen^due to its extreme accuracy. Its action is 

^5 Such an instrument unless accurate, is worthless. 


THE MOTO-METER CO.. Inc. 

Long Island City New York 
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EXTRACTS FROM ARMY AND NAVY REPORT— 

“ The engine performed a very satisfactory endurance lest. Ob- 
servations throughout the test showed that the vibrations were low, quick 
acceleration and good carburetion maintained, also the absence of oil 
leakage teas another good feature as well as no evidence of water leakage 
at any of the joints .” 

“ The engine demonstrated that its design and construction was such 
that it would stand endurance test of a much longer duration as wheti 
the run was stopped the engine was fimctioning very satisfactorily .” 

“ The inspection of the engine after the 48-hour endurance lest 
showed the fundamental design to be such that satisfactory service would 
be given by this power plant. The quality of the workmanship through- 
out was of a very high order, and also that the very best of material had 
been used throughout the engine.” 

UNION GAS ENGINE CO. 

OAKLAND— CALIFORNIA 
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J. ROBINSON HALL 


AEROPLANES, MOTORS 
A N 33> EQUIPMENT 

PACIFIC COAST 
REPRESENTATIVE 

FOREIGN AND AMERICAN 

MANUFACTURERS 


C. ffl. SQMMERV23LL.E 
SA2LES MANAGE1 


609-611 Merritt Bldg., Los Angeles, California 
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Tires for Airplanes 

I 'HERE is only one Goodyear 
Tire for airplanes — the Goodyear 
Cord Tire especially adapted to avia- 
tion service. 

We believe that the Goodyear Cord 
construction is the only entirely adequate 
way to master successfully the tire-haz- 
ards of flying. 

We know that the resilient flattening 
under load of these tires is made pos- 
sible only by the cord construction 
and assures swift starting, even in sand 
and heavy dust. 

We know that in the shock of the 
roughest landing these tires defy the 
menace of possibly disastrous blow-outs. 

Our certain knowledge of these things is based on 
the long experience of hundreds of aviators using 
many different types of airplanes equipped with 
Goodyear Cords. 


Everything in rubber for airplanes. 
Balloons of any size and every type. 


The Goodyear Tire & Rubber Co., Akron, O. 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to 2yi", 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and “ D ’ ’ 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Famous for Stanweld Rim«, Tubing, etc.. Perfection Springs, Bock Bearings, 

Axles. Perfection Heaters, Forgings, Hubs, etc., etc. 
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METAL AIRPLANE 
FUSELAGES 

AIRPLANE TUBING 

Especially made to your own 
requirements 

We are at present manu- 
facturing for the larger 
airplane constructors our 
high grade tubing for al- 
most overnight deliveries. 

We are also manufactur- 
ing three distinct types of 
metal fuselages. 

Special inquiries solicited. 

The Empire Art Metal Co., Inc. 

College Point, N. Y. 
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Contractor to LJ. S. Government 


Aeroplanes 

VoUGHT 


LEWIS & VOUGHT CORPORATION 


WEBSTER AND 7th AVENUES. LONG ISLAND CITY. N. Y. 


Aagu.-i 15, 1917 


AVIATION 


Airplane Propeller Specialists 

Propellers fosr airplanes, 
hyasoasrplan®®, dirigibles, 
etc., designed and built t® 
the individual requirements 
oi your power plant and 
type of machine. 

Inquiries solicited. 
jS. high percentage ®2 the 
latest and most successful 
war machines ®sn th® various 
fronts are equipped with 
LA1G PROPELLERS. 


Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d Street 


15, 191; 


lit IS, 1917 


AVIATION 


91 


AUGUST 15. 1917 


AVIATION 

AND 

AERONAUTICAL ENGINEERING 

Member of the Associated Business Papers, Inc. 
INDEX TO 


VOL. III. NO. 2 


“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT. TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 

Strong 

Gas-Tight 

Neutral, Invisible Color 
W ITHSTANDS All WEATHER 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 



" NORmfl " 

BALL BEARINGS 

If the bearings of your mag- 
neto fail, where is the advan- 
tage of an engine of surpassing 
quality, or of an airplane of 
surpassing design? Magneto 
failure means complete failure 
of the flying equipment. 

• NQRffifl " Bearings identify 
magnetos of proved depend- 
ability 

Therefore — see that the 
magnetos you use are 
" NORfll/r equipped. 

THE HVRHM OTmPflNy OF AMERICA 

1799 BROADWfiy NEW yORK 

Ball, Roller. Thrust and Combination Bearings. 
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for 
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For 
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Indispensable for 
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UR facilities at Newport 
News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 

This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of 
enrollment. 

For full information wire or apply 

Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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GEORGE NEWBOLD 


T HE problem confronting the small constructor of 
airplanes at the present time is serious and one 
likely to become increasingly difficult unless 
solved by the Aircraft Protection Board in a prompt 
and satisfactory manner. 

The difficulties which the small constructor has en- 
countered in the past have recently been further aggra- 
vated by the shifting of official authority which the 
process of expansion and reorganization of the United 
States Air Service has made an unavoidable necessity. 
Prior to the War, the Aviation Section of the Army en- 
deavored to assist, within the modest appropriations 
granted it by Congress, the development of all available 
types of training and service aircraft. This policy 
encouraged the design, construction, and experimenta- 
tion of many airplanes for military and naval purposes. 

When the formulation of a war program was under- 
taken by the Aircraft Production Board, the require- 
ments of our Air Services were found to have increased 
to such proportions that the available sources of supply 
of airplanes and engines would prove insufficient for the 
purpose. As a consequence large manufacturing con- 
cerns that had no previous experience in aircraft con- 
struction hut possessed the skilled labor and the machin- 
ery required for quantity production had to be called 
upon so os to make possible the rapid construction of a 
huge air fleet. 

This policy would be eminently satisfactory from the 
viewpoint of rapid production, if it took more into ac- 
count the interests of the small manufacturer whose 
experience and expenditures entitle him to considera- 
tion. Large sources of supply and strict adherence to 
standard designs are obviously desirable and even indis- 
pensable for rapid production of aircraft. This is 
especially true where a type of aircraft is required which 
has not undergone radical alterations during the war, 
that is, training and •eeonnaissanee machines. 

But where standardization is likely to defeat its own 
purpose is in the construction of pursuit, airplanes whose 
performances are bettered, now by the Allies, now by the 
Germans, from mouth to month, so that an airplane of 
this class is generally considered obsolete after only a 
few months of service. To improve constantly the speed 
and climb as well as the armament of pursuit airplanes 
the brains of our cleverest aeronautical engineers and 
draughtsmen should permanently be kept engaged on 
the problem; but to do this an airplane manufacture r 
needs a certain amount of steady orders which will 
enable him to run his factory if not with profit, at least 
with no loss. 

It is understood that for the present the Aircraft Pro- 


duction Board believes in giving in preference orders 
to organizations which can make at least 600 machines 
per year, or about 12 per week. While there seems to 
be no desire or intention to stifle competition or favor 
the big sources of supply to the detriment of the 
small ones, the impression is created that there will 
be a period, however, during which chief attention will 
he paid to the large manufacturer in order to establish 
a certain amount of foundation work, so that quite some 
time may elapse before the small constructor will have 
a fair chance of success. 

If a limited number of trial orders, spaced over a fair 
period, could be given to responsible concerns who have 
not the facilities of large manufacturers, it would 
doubtless result in creating an incentive which should 
have a decidedly favorable effect on the development of 
the American aircraft industry and the successful pur- 
suit of the war. 


The Battleship of the Air 

In this issue our readers will find a description of the 
Handley Page twin tractor battleplane, which is pro- 
pelled by two 270 horsepower engines, and carries three 
machine guns and eight bombs of 250 pounds each. The 
Caproni triplane with three 200 horsepower engines has 
an equal gun and bombing capacity. The new German 
Gotha, a biplane which bears evident traces of alterations 
inspired by the Handley Page design, and is equipped 
with two 270 horsepower Mercedes engines, seems 
equally well equipped from a fighting standpoint. It 
carries three machine guns, one of which can fire down 
through the body, enabling the crew to meet an attack 
from an opponent who would otherwise be masked by 
tile tail surfaces. 

We have been accustomed to theoretical discussions of 
the limiting size of airplanes. It is possible to demon- 
strate theoretically that, given machines of exactly sim- 
ilar design, if all dimensions increase in the same ratio 
the bending moments increase more rapidly than the 
resisting moments, so that a point is reached where fur- 
ther growth is impossible. But these machines are not of 
similar geometrical design. Thus in the Handley Page 
twin-tractor the wing rib construction breaks away 
from the standard lightened web construction of the 
small machine, and develops boldly a lattice girder con- 
struction, with the obvious advantages of a calculable 
and lighter rib structure. Similar improvements are 
probably possible at other points. Steel may be used in 
large machines where a paper thickness precludes its use 
in smaller airplanes. Thus the theoretical maximum size 
disappears. 
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out in tile darkness of tiie sheds; the engines are started up 
and the crews go on board. The latter are small in numbers 
compared to those required for handling a Zeppelin airship 
carrying an equal load of bombs, and small is the number of 
assistants required to launch the machines. 

The wing tips and the tail of each airplane are illuminated 
with small lights, so that each pilot can see the other's ma- 
chine and avoid collision. The navigating instruments are 
also lighted electrically, and by the aid of these the pilot is 
able to steer the airplane to its destination. 

Fully equipped with their quota of bombs, they fly on their 
course to their destination until the leader in charge of the 
squadron gives the signal that the goal is reached : each ma- 
chine then aims on the target that has been set for it and 
releases its bombs* Immediately with the dropping of the 


Incidentally one might remark that it is easier to land a 
large airplane in the dark than a small one, for large ma- 
chines pull up quicker on the ground, nad, owing to the 
cushioning effect of the big planes on the air between them 
and the ground, the alighting speed is smaller titan in the 
case of the small airplanes. 

For bombing work, the large airplane is the ideal machine. 
It is essential, when bombing, that the platform should be 
steady, and that the man in charge of the bomb dropping 
should have plenty of comfort, so that he may drop his 
bombs with some accuracy. A large machine affords a 
splendid platform on which to lie. excellent sighting oppor- 
tunities, and great all-round steadiness. It follows, there- 
fore, Hint bombing can be conducted from a large airplane 
with far greater accuracy tliau from a small machine where 



Wixii Skeletons Showixi; Metallic Lattice Girded Ribs 

Official BriUnh Phatonruph 


bombs, or perhaps before, owing to the noise of the engines, 
the attackers are met by a defense squadron of airplanes and 
also by anti-aircraft fire from the ground directed by searcli- 

Several of the big machines carry heavy guns, and these 
immediately go into action on the searchlight controlled bat- 
teries. With well-aimed lire, these searchlights arc put out 
of action and darkness reigns once more. The flares which 
have been dropped in order to illuminate the ground and 
enable the target to be seen when dropping the bombs have 

In the prevailing darkness it is almost impossible for the 
defender squadron to find the attacking force, which is now 
making for home. Lightened of their load of bombs, they 
are able to outfly the defenders, and their ability to climb 
more than outweighs the pursuit machines' extra speed an I 
endows them with suflieient maneuvering ability* to bent off 
hostile attacks. 

The clay is dawning when the bombing squadrons return 
to their sheds, with the report that some munition factory, 
steel works, or power station, has been completely wiped out. 
and that, for some time at least, that center of hostile 
industry has been demobilized, and so much less will be avail- 
able for the hostile armies. 


the piled or passengers have to contend with Inch of space 
and an unsteady platform. 

Let us now turn to the question of effective fighting of 
submarines. The great point in favor of an airship for 
naval paired is that it is able to remain floating in the air 
with the power shut off, the men in the car arc comparatively 
comfortable, and thus an excellent observation station is ob- 
tained for observing any hostile ships and sending back a 
wireless message to the base. 

Exactly the same advantages, except in point of hovering, 
are obtained with the large airplane. Owing to tile excellent 
possibilities of observation, a much closer watch can be kept 
over an exceedingly large area, anil much better observation 
can be obtained than with the ordinnry small seaplane en- 
gaged in the same work* 

Owing to the large size of the airplane, a one, two. or even 

and it’ it is not possible to reach the hostile ship or sub- 
marine before it submerges, the gun may be used with effect 
where the bomb could not be dropped, owing to the distance 
of the target. Better bomb-sighting anil more effective gun- 
fire may thus be obtained than in the ease of the small air- 
plane, where only machine guns, firing rifie ammunition, can 
he mounted and the load of hoinhs is necessarily limited. 



A licet of such multi-engine airplanes could eontinuously 
patrol 300 to 400 miles out to sea and effectively protect in 
daytime the shipping lanes by escorting incoming and out- 
going vessels, and thus reduce to a large extent the sub- 
marine's ability to destroy commerce. 

Another interesting feuture of large airplanes is their 
greater economy from the point of view of production and 
operation in proportion to a number of small machines pos- 
sessing equal carrying capacity and speed. 

A large airplane of, say, COO h. p. can carry a weight of 
20 lb. per horsepower, or 12,000 lb. of total weight, half 
of which is effective load, so that we get a useful load of 
10 lb. per horsepower, or 0000 lb. total. 

Supposing, now, we had these loads separately carried by 
a number of small machines of, say, 200 It. p., flying at a 
speed of 130 ln.p.li. Such machines would he able to carry 
about S to 0 II). per horsepower, of wliieh only IV 2 lb. per 
horsepower could he reckoned as useful load. For every one 


of these machines, therefore, we should have l'» times 200 
of 300 lh. of useful load. 

For a total weight of 0000 lh. to he carried, this would 
require no less than twenty machines. But as the total horse- 
power of these twenty machines would he twenty times 200. 
or 4000. aguiust 000 h. p. required for the large airplane, it 
follows that the operation of the latter will he about six 

limes 'inure limit a corresponding number of small 

machines. A small number of large machines, therefore, 
makes a much smaller demand on the resources of a country 
than a large number of small machines, for it reduces the 
engine power, fuel supply anil number of crews required 
and, consequently, the cost of operation. 

It remains now to speculate ns to the aspect of warfare 
in the distant future when the extended use of large air- 
planes, eonihined with new methods of land attack, will have 
revolutionized the art of war. 

For obtaining accurate gunfire, the gnu must he mounted 
on a specially made emplacement and have attached to it a 
suitable airplane for spotting at long distance the effect of 
its shells. This airplane must lie equipped with radio for 
reporting tile effect of the shells and lie protected hv fighting 

One can imagine all this system changing in the wars of 
the future. Instead of an artillery bombardment preceding 
the attack of the infantry from the trenches, and covering 
the infantry as they advance with a curtain of lire, the 
"preparatory tire” will lie effected by airplanes carrying 
large numbers of heavy shells. 

One imagines the attacking army equipped with large num- 
bers of bombing airplanes which, rising up into the skv and 
remaining there at a height of 15,01)11 or 20,000 feet’, will 
rain down on the defending army a hail of shells, sweeping 
away t lie barbed wire and entrenchments just as the ordinnry 
artillery bombardment now does. 

A continuous stream of large airplanes will be flying hack 
and forth to letch new loads of bombs to he dropped on the 


enemy. In front of them will sweep a cloud of small fighting 
airplanes that will drive off the attackers which may endeavor 
to get at the bombing airplanes. 

Below, instead of infantry charging the lines, masses of 
land battleships carrying infantry within their armored walls 
will move forward as the way is cleared by the aerial bom- 
bardment. 

At once we have a change from the present stagnant form 
of warfare : the trench is done away with, and the infantry, 
while maintaining its effective covering, has regained its 
mobility. 

Play is thus again possible for the strategic and tactical 
abilities of the opposing generals, and warfare will, once 
more, become one of mobile operations, thus making possible 
prompt decisions. 

Tile Handley Page Battle Airplane 

A machine of the type herewith described having accident- 
ally landed within German lines, the following dimensional 
and performance data obtained during trials carried out by an 
admiralty staff under Commander Seddeu, R. N., may now be 
published : 



After the Admiralty trials, various improvements were made 
on the machine. These consisted of the following: 

1. Suppression of armor as indicated above. 

2. Reduction of head resistance of engine nacelles and 
radiators, as a result of which a speed of 05 ln.p.li. was at- 
tained with the Rolls-Royce engines. 

3. Increase of horsepower by the installation of two 
350 bp. Sunbeam engines. This power plant has a lower fuel 
consumption than the one Ill's! installed, for it only burns 
335 lh. of gasoline per hour at (>80 It. p. gross. Consequently 
the endurance remains practically unaltered, while the speed 
at altitude as well as the elimli is greatly increased. With the 
Sunbeam installation, the maximum speed at 10.000 fl. altitude 
is about 04 m.p.h. 

A noteworthy feature of the machine is that it has never 
been fitted with any servo-motor control gear; Ibis has been 
found quite unnecessary, chiefly owing to the large amount of 
inherent stability embodied in the design. 


Actual warfare experience has proved that where military 
objectives are well protected by anti-aircraft guns, attacks by 
aircraft should be made at night. Owiug to chances of col- 
lision il is, therefore axiomatic that machines for night 
bombing must be as large as possible so as to reduce numbers. 
*' Pusher view,” tlmt is, a wide arc of vision is also essential 
for accurate bombing, especially by night. The Handley Page 
seems therefore par excellence the type for strongly defended 
objectives. The use of large airplanes by day would scarcely be 
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permissible over areas strongly defended with anti-aircraft 
guns, as good results are obtained with guns up to 14,000 ft. 
It is however quite legitimate to utilize this type for day 
bombing of objectives not strongly defended (or well prac- 
ticed) that is. F-sseu and all towns in Germany behind the 
Rhine, provided these machines are exceptionally heavily 
armed against aircraft attack. 

guns would have to be carried and probably four twin machine 
guns, which would require a total crew of six men. Examina- 
tion of weights and loads indicated will show that no difficulty 
would be experienced in carrying such armament into effect. 
It should be noted also that the general policy is to accompany 


bombing machines with gun machines if possible, making the 
latter of same type as the former. 

NOTABLE PERFORMANCES 


of ' 7,180 kft. b with ll 'wenty- l two men a 
(light of 13,000 ft. with full load, 10, 
23 minutes (this High 
model); (3) n flight iron. ■ 
minutes (train and boat time. 

(4) a flight from London to 


made with a Sunb 
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Disturbing Bodies on Wing Surfaces 

By Alexander Klcmin 


On many recent examples of airplane construction, we find 
disturbing bodies such as radiators and fuel tanks below and 
above the wings. It becomes important to determine where 
such obstructions shall be placed from an aerodynamical 
point of view, so that they will least affect the lift of a wing 
and impose least head resistance on a machine. Experiments 
to determine these points were carried out at the Massachu- 
setts Institute of Technology. 

An R. A. F. 6 wing section was employed of chord 3 in. 
and span 18 in., with an obstruction of dimensions 2 x % x 
% in., the tests being conducted at a wind speed of 30 m.p.h. 
If we imagine the wing to be */„ foil size, the dimensions 
of the obstruction would be 4 ft. x 9 in. x 9 in. with a 
projected area to the wind of 3 ft., which would be roughly 

The tests were carried out with the center of the block placed 
at Vs of the chord from the leading and trailing edges, on 
the upper and lower surfaces at the center section of the 

As experiments at the National Physical Laboratory have 
shown, it is the center section of a wing whieh develops the 
greatest lift and efficiency, both lift and L/D falling off pro- 
gressively towards the tip. If we consider also a typical 
pressure diagram as shown in the figure, the possibility of 
important losses becomes apparent. Since we are concerned 
with qnalitative results only, the actual lifts and drifts on 
the model have been plotted in the curves. The lift in posi- 
tion A is considerably less throughout the working range of 
angles than in any other arrangement. 

If we consider that the block is then placed at that point 
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on the lower face, 
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The drag and L. 
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values of L/D than 
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I produce drift wherever 


also noteworthy that the 
bination C over the wing alon 
were treated os a flat plate no 
efficient K = .0028 in lb. ft./st 
itnount to .0282 lb. 

At 0 deg. the drift 


increase in drag of the rom- 
is so small. If the block 
mnl to the wind, with a co- 


wing alone is .0280 lb., that of 
i difference of .0260 practically 
equivalent to the flat plate figure. 

At the same angle the difference between the drag .0370 
of combination C and the .0280 of the wing alone is only 
.0090. Something like 00 per cent decrease in drag is there- 
fore gained at small angles by placing the block at C as 
compared with the drag of the block placed either at -1 or 
anywhere else on the machine where it would not be sheltered 
by the wing. At bigger angles this gain would also maintain 


would seem adva 
tion of this nature oi 
the trailing edge rail 
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The Aeromarine Land Training Airplane 
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It will be readily recognized that the ventilation most be 
proportioned and arranged to carry out heavy wet air. The 
circulation is therefore down ward, and a damp air accumu- 
lation pit is provided below the coils. From this pit is a series 
of horizontal ducts terminating in vertical stacks, each stack 
being provided with heating pipes to accelerate the flow of 
damp heavy air upward. 
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The cycle of steaming, stewing (cooking) and drying is 
given on the chart shown in Fig. 4, although the gradations 
from step to step are gradual and not abrupt. The sap “ loos- 
ening” (dilution and dissolving) effect of the high humidity is 
exceedingly important, and all changes in temperature and 
humidity should be gradual and never sudden. 

This drying method, which was originally developed for ef- 
fective and speedy drying, possesses two other important 
features, that are worth more than passing notice. 

Tlie old fashioned method of drying, which was an appli- 



Fig. 5 


cation of direct heat only, with a very low humidity, either 
through steam coils, blowers, or both, hail a tendency to overdry 
the surface of the lumber and underdry the center or interior 
of the board, making an end cross-section look something like 
that shown in Fig. 5. 



Fig. 7 

Showing End Section Quarter Sawed Board, Indicating 
Above How Lumber Mat Be “Hollow-Horned" and 
“ Honetcombed ” bt Internal Strain, and Below 
H ow Lumber Can Be Dried Without 
Internal Strain 


The depth of color indicating the degree of wetness, a surface 
moisture content of 2 per cent and a center moisture content 
of 10 per cent are not unusual, making an average of 6 per 
cent moisture content. 

In the vapor type of kiln, all boards will be evenly dried 
from surface to center, because the surface is kept wet by the 
high humidity, while the center moisture is coming out If the 
boards, when placed in the vapor kiln are partially air dried, 
and have a surface drier than the interior, the preliminary 
steaming will tend to equalize the moisture in different boards. 

The uniform condition of wetness or dryness in boards, char- 
acteristic of the vapor kiln at all stages of drying, prevents 
internal strains, and the consequent injury to lumber by liber 
stress indicated by warp, wind, and hollow horn, and the 
damage that comes from liber cleavage or separation, such as 
checking and honeycombing. 

Another characteristic of vapor drying which is of great 



Fra. 9 

Showing End Section of Plain Sawed Lumber. Indicating 
How it Mat Be “Hollow- Horned" and “Honey- 
combed" and How it Can Be Dried Without 
Internal Strain 


value is the plumpness of the lumber. Baking lumber dry by 
heat only shrinks it unduly, while stewing it dry retains mos’t 
of its thickness. The baked potato is always shrunken and 
the boiled or stewed potato is always plump. It is not, of 
course, possible to dry lumber without any shrinkage, as the 
withdrawal of so much moisture will inevitably mean some loss 
of dimension. 

The vapor process will, however, reduce the shrinkage to a 
minimum, in any case far below the baking process. 



Fig. 10. 


Showing “Hollow-Horning” Due to Internal Strain in 
Uneven Drying 


(Author’s Note. — T his article Is a description of the evolu- 
tion of one type of drying apparatus, of which some l.SOO 
Installations have been made. The steps In the evolution Indi- 
cate the necessary provisions to preserve the strength and 
qnality of the lumber, and yet dry it by a method that la corn- 
mercially economical and feasible. The United States and 
foreign patents on the type of kiln described are owned by the 
Grand Rapids Veneer Works, Grand Rapids, Michigan.] 


The Controlled Unsaturated Atmosphere Expansion Method of Lumber Drying 
By A. J. Henry 

of the Cutler Dry Kiln Co. 


The conditioning or seasoning of woods, such as spruce, ash, 
oak, mahogany and pine, that go into aeronautical construction, 
is a comparatively new problem in lumber drying. 

Properly seasoned spruce, the most important lumber used, 
con no longer he obtained iu sufficient quantities of the re- 
quired grade. Therefore, in order to meet the demands of 
present day production, green lumber must he seasoned arti- 
ficially, which, if properly done, produces a belter dried stock 
than can possibly result from natural air drying. 

The methods commonly used for kiln drying lumber are not 
suitable for airplane spruce. Lumber used iu the manufacture 
of furniture, etc., must be “bone dry.” Nearly all the moisture 
and a big percentage of the sap are taken out, as the element 
of strength is not a large consideration. For example, the 
writing bed of an office desk is at times 2 in. in thickness. A 
bed ‘/i in. thick would give sufficient strength for any use, but 
the heavy, massive 2-in. bed is used as a matter of appearance 
and design. 

In the case of airplane spruce, strength with lightness is the 
first consideration. The part must not be what is know-n as 
“bone dry," yet the moisture must be evaporated while the 
sap or life of the wood is retained. The United States, as well 
as the Allied Governments, realize this, and their requirements 
and tests are very rigid. 

There eau he no haphazard hand control of temperature. 



The Front View 


humidity and circulation. The specified conditions must he 
maintained evenly and continuously throughout the seasonning 
process. 

These requirements of a Comparatively low temperature, in 
order to preserve the sap, make it practically impossible for 
the ordinary type of lumber kiln, to obtain the high humidity 
within a reasonable length of time. 

In the Culler kiln the side walls and roof are made of a 
special fabric, the weave of which is of the correct porosity to 
retain heat, and at the same time allow proper ventilation. The 
side walls are arranged to raise and lower so that the loading 
and unloading can he done conveniently from any side desired. 
They also assist, in a very important manner, in distributing 
the circulation evenly over all parts of the kiln. 

Inside the kiln are’ placed specially constructed heating coils 
which are operated by low pressure steam and the temperature 
is automatically controlled to any given degree. 

The humidity adjusting apparatus is arranged to work in 
connection with the heating coils. In the same space, also 
working with the heating coils, are placed small motor fans 
which increase the circulation and keep an even humidity and 
temperature throughout the kiln. By these means the con- 
ditioned air moves through the lumber piles in lines parallel to 
the kiln floor. 

It has been proved by practical experiments, that spruce can 
be best seasoned by expansion of its moisture, rather than by 
its absorption from the surface, by dry hot air. The expansion 
method puts no strain on the surface, and the piece dries 


through evenly, if the conditions are right for this kind of 
seasoning. 

By using a rapid circulation of heated air of a high relative 
humidity, the slightest excess of moisture over that of the air, 
thrown off by the act of heating the lumber, is carried away 
without reducing to a dangerous degree the moisture contents 
of the surface. A continuous drying of this sort produces 
better lumber because the sap has not been affected, except to 
remove the moisture down to the desired point. 

This action is directly opposed to the method of opening the 



With Side Walls Raised 


surface pores with heat and moisture, and then decreasing the 
humidity, thus having the air aet as a blotter, absorbing the 
surface moisture, and that moisture near the surfaee. The 
“ blotter method ” tends to keep the surface always drier than 
the center of the lumber, and as the lumber approaches the 
required dryness, there is always an uneven distribution of the 
remaining moisture. This is not so serious a defect in 1 in. 
lumber, but in 2 in., 3 in. and up to 6 in. stock the difference is 
very great, and the drying must he done very slowly. 



Showing Side Walls 


In heavy stock, such as airplane beams, the difficulty is in- 
creased by the thickness. The extreme non-conductivity of heat 
of fairly dry lumber makes it necessary actually to prevent 
surface drying until the piece has been heated through. We 
prefer to use “ dead green ” lumber as the moisture acts as a 
conductor, and the piece heats up more evenly, and the drying 
is quite as quick as would be the case with partially seasoned 
lumber. 

Spruce beam stock 3x6 in. cross section can be seasoned 
from 48 per cent moisture content down to 10 to 12 per cent 
in twelve days, without lessening its strength appreciably 
more than is done by natural air seasoning. 
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Airship Suspension Systems* 

By “ Effingham ” 

i) mind in designing Ule sus- rim cr 


The chief points to lie borne i 
pension system of an airship are : 

(1) The distribution of the weight over i 
of the envelope as possible: 

(2) The reduction of head resistance; 

(3) The reduction of overall height or head room: 

and it is interesting to examine the various efforts which have 
been made to meet these requirements. 

External Rigging Systems 

In a spherical balloon the basket is slung from a net 
covering the top half of the balloon, and this method was 
adopted for slinging the car of most of the earlier types of 
airship from the Meusnicr onwards. As, however, in a non- 
rigid or semi-rigid airship, with which types alone we are 
concerned at the moment, all the stresses have to be met by 
tbe pressure of the gas and the strength of the fabric, this 
method 1ms the disadvantage of putting the top surface of 
the envelope in compression, though it was many years be- 
fore this fact was fully appreciated. 

A modification of this system was. indeed, adopted in the 
first British airship, the “ Nulli Secundus.” which was pro- 
vided with broad bauds of fabric carried over the top sur- 
face of the envelope, the car being slung from the extremities 
of these bands which terminated at nbout tbe “ equator " — 
to employ a ballooning term- — on a level with the longitudinal 
axis of the airship- In the- majority of modern airships, 
therefore, the point of suspension will be found to be at or 
below tbe longitudinal axis when the rigging is external, 
though this is not the ease usually in the various internally- 
rigged types. 

“ttlffluxa MSB” SUSPENSION 

The most usual method, nowadays, is the employment of 
a “ rigging band,” which consists of a strip of fabric — gen- 
erally two or three-ply — sewn and stuck around the envelope 
either at the circumference or near the bottom surface. The 
latter method has the advantage of reducing the size of the 
rigging band and so saving weight. 

Who was the first to introduce til 
writer is unable to say with exaetitu 
early airsiiips are in the majority of 
details so vague that it is difficult 
whether the rigging band is actually stuck to the envelope 
or whether it is merely the termination of a net or fabric 
covering over the top half of the envelope. It was, at any 
rate, used in the early Parsevul ships, and also in most of 
the French Lebnudv. Astra, and Oli-raent-Bayard types. 
More definite information on tliis point would be interesting. 
The “ Nulli Secundus ” in its later form bad a rigging band, 
while retaining the fabric or webbing bands for the handling 
guys. 

THE PARSEVAL SYSTEM 

In 1912 (British Patent No. 4915). the German Parsoval 
Airship Co. (Luft-Fahrzeug-Gesellschaft) of Bitterfield in- 
vented a Bystem of “trajectory bands” in conjunction with 


METHOD 

jThe only other system of external rigging which has been 
m « M>U1> — — -• **' " rigging 



a rigging band, which has been embodied in all their airsiiips 
built subsequently. Tliis consists in carrying fabric bands 
transversely around the envelope from the rigging band on 
each side, along the lines of maximum stress, instead of cir- 
cumferentially around the envelope as in the older superficially 
similar method. (Fig. 1). 

San tos- It union t in his airships usually employed a bamboo 
fastened longitudinally to tbe airships, from which the car 
was suspended. 


adopted of 

band and attaching the rigging 
by means of crmvs'-feet. Tins 
to uirships of very small size, as it invol 
I neal^ strain on small portions of the tol 

l’l» to I he present we have only dealt v 
distributing the ultimate : 


the 


obviously only applicable 



the surface of the envelope as far us 
ic envelope is concerned, and it is uoxt p 
what may he described as the other end o 
size of the car, and the resulting angles 


e present 


It will be readily appreciated that the longer the ear the 
lore easily can the weight lie distributed and the more ver- 
tical the rigging guys will be, and a few moments’ reflection 
f closer rigging to 
employed close to 


r also admits 


will sliow t B . 

the envelope, because, i 

the envelope, it is impossible t_ .. . 

distant points of the envelope, except at a prohibitive angle. 

A long car, however, involves increased head resistance, 
increased weight— which is augmented by the fact (hat the 



The semi-rigid system has always seemed to the writer a 
somewhat ignoble begging of the question, as it involves most 
of the disadvantages of the long car non-rigid system without 
providing any real solution of the problem. 

The excessively long girder car is now also gradually fall- 
ing into desuetude, and most externally rigged non-rigid air- 
ships now have quite a short car suspended from a rigging 
band, with the addition of trajectory bands in the case of 
Parseval airships. 

The United States S. S. type airships adopt the rigging 
band, but have what appeared to be a defect in the actual 
arrangement of the guys. Tlierc are five rigging guys on 
each side of the car, and of these all, except those at the bow 


and stern, are dropped perpendicularly from the envelope 
(Fig. 2). This leaves the forward guy to bear practically 
the whole weight of the car when the ship is climbing, which 
could easily be remedied by crossing guys B and It as in 
Fig. 3. Similarly, the center guys ( C) should be crossed 
transversely, as seen in end elevation, to prevent the tendency 
of the ear to roll. The importance of both these points is 
emphasized in n patent (No- 15,872) taken out bv C'. Mniclie 
in 1912. 


External rigging Ims the disadvantage of enormously in- 
creasing head resistance, and several attempts have been made 
to devise a satisfactory system of ear suspension in which 
the suspensions are for the greater part inside the envelope. 
The best known of 
ie.se is that invented 
i M. Tones-Que- 
*do, a Spanish engi- 
■cr. in 1907 (British 
Patent No. 15,938), 
and exploited commer- 
cially by the French 
Astra Co., the British 
rights being vested in 
Messrs. Airships. Ltd. 

In this system an 
envelope of trefoil 
shape in cross-section 
is used, formed by in- 
scribing a semi-circle 
on each side of an 
equilateral triangle, 
the semi-circles form- 
ing the envelope, while 
the sides of the tri- 
angle are fabric cur- 
F , tains joining the junc- 

r ™' ’ tion ot the lobes, and 

serving to maintain 
the shape id' the airship. Along each of the folds formed by 
the junction between the top and side lobes cables are inserted, 
to which are attached fabric suspension strips. At frequent 
intervals along these strips suspension ropes formed of bundles 
of cords are attached. The suspension ropes from both sides 
meet near the bottom of the envelope, and are continued in a 
cable which comes out through the bottom of tlic envelope 
at the junction of the two bottom lobes. There are four such 
cables, from which the carets slung, a set id' the suspension 




THE VERDUZtO TYPE 

The Verdnzio airship (British Patent No. 11,922 of 1914), 
which is also an Italian design, is similar to tbe Forlanini 
in that both employ a keel, but the internal suspension system 
is more reminiscent of the Torrfe-Quevtido than of the For- 



In the Italian systems, where a keel is provided along prac- 
tically the whole length of the envelope, tliis disadvantage is 
not fraught with such serious consequences. 

Within the limits of this article it has been impossible to 
do more than give a general sketch of the different suspen- 
sion systems employed in airship design, and no attempt has 
been made to go into the details of any of the different 
methods. Such details as have been given should, however, 
suffice to convey a tolerably accurate impression of the gen- 
eral principles of the more important types of airship which 
have proven successful in service, and perhaps lead the reader 
In indulge in further research; for which purpose the refer- 
ences to the patent specifications covering the different in- 
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The World’s Air Routes and Their Regulation* 
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Though the time lias not yet come when regular postal and 
commercial communication by means of the air is established, 
there nre many signs that after the war an effort will be made 
by all civilized nations to develop this aspect of flying. Thera 
is need for consideration of the problems of how official, pri- 
vate and commercial flying must be regulated in a national and 
international sense. 

As regards national legislation on the subject. Parliament 
passed a law, which came into operation in 1913, prohibiting 
flying over certain areas of naval and military importance, and 
stipulating that foreign pilots alighting in this country from 
abroad should descend in certain specified areas, after giving 
eighteen hours’ notice in advance to the Home Office of their 
intended flight. 

So far as international law is at present concerned, there can 
be no private or national rights in the air over the sea beyond 
the three-mile limit. Over the land, by the law of England, 
it is held that private property extends usque ad caelum — that 
is, the possession of a piece of land enrries with it rights to the 
sky above the same area. National air rights, therefore, pre- 
sumably extend all over the land of any nation, and in the ease 
of countries with a seaboard, there must be added the fringe 
of the three-mile limit round the coast. 

rable position for 
widely separated 

is will enable our air traffic round the world, over 
sea, to proceed without having to ask for concessions 
ir nations. The very scattered nature of the Empire 
in tins matter is an advantage, and the central European 
Powers will lose presently the advantages of their compactness. 
The importance of harbors and coaling stations under the 
British flag all over the world in the past to our naval forces 
and to our mercantile marine has been very great. But in 
future still more important will be a chain of landing places 
for both land and sea planes, and, for the latter, sheltered 
harbors will be as necessary and valuable for the development 
of our air services hy sea as flat alighting grounds on the land 
for laud machines. 

When the map of the world is studied, it is interesting to 
observe that with a few exceptions our possessions are con- 
veniently situated for flying. There is a chain of Imperial 
landing places southward and eastward for Gibraltar, about 
900 miles from London as the plane flies, towards the Cape, to 
Egypt, India, and the Australasian Dominions. The nearest 
points between the North American Continent and Europe, the 
West Coast of Ireland and the Enst Coast of Newfoundland, 
are also both within the Empire. 

ROUTES AND WINDS 

For some time to come flying will be more easy over the land 
than over the sea, owing to the existence of well-organized 
landing places at every ten, fifteen, or twenty miles. Over the 
sea flying must be more difficult and dangerous to start with 
until the absolutely reliable engine is available and the move- 
ment of storms and the circulation of winds have been studied 
and their behavior con be forecasted accurately. In any case, 
I think it is unlikely that straight-line routes between place 
and place will be those that will ordinarily be adopted. In the 
air the currents of wind are not only far swifter than in the 
case of those of the sea, but so swift that an adverse wind 
beyond a certain point will reduce any but the fastest airplanes 
' e position of not being able to achieve any useful speed 
" flobe. 


is that the a' 


I assume in saying 
flying will probably n 
for some time to iome. It will n 
earning purposes an' 


r pay to fly for 

g purposes a mile an hour faster or a foot h = _ 

altitude than can be proved to be financially worth while. 


for money- 
t higher in 


Wind currents will therefore be of supreme importance t< 


currents. It is an interesting fact, therefore, that in many cases 
we know already of the existence of well-defined and persistent 
air currents which will be of great assistance to world naviga- 
tion. Another way of emphasizing this point is to realize that 
a continuous three-mile current in the open sea is uncommon, 
most regular ocean currents not exceeding more than one-half 
this speed. Even a three-mile current would only make a 
difference to a ship of seventy-two miles in twenty-four hours. 
Yet most courses for ships are laid out to avoid or to use such 

In the case of flying, even a favorable thirty-mile wind 
would add 720 miles to the day’s run, while a head wind of a 
like speed would take 720 miles off the distance covered. I n 
other words, there would be 1.440 miles difference in every 
twenty-four hours between a thirty-mile wind favorable to the 
course of the airplane and a thirty-mile wind against it — » 
difference so great ns to make longer mileage a matter of com- 
parative indifference. 

What this may mean I have only to state that it is about 
1,800 miles from a point in County Kerry in Ireland to St 
John’s, Newfoundland. Assuming that an airplane started 
from St. John’s with a thirty-mile westerly wind behind it. 
and was capable itself of a speed of eighty miles per hour, 
the combined speed of 110 miles an hour over the surface of 
the globe would mean that in about sixteen and a half hours 
after leaving St. John’s the seaplane or airplane could alight 


... . - ..our the speed o 

o fifty miles per hour over thi 
would take thirty-six hour 


With a contrary wind of thirty ir 
earth’s surface, and the journey 

instead of sixteen and a half, or i... ..... ... ,. 

Already there exist machines which, by substituting a load 
of petrol for a load of bombs, could remain in the air over 
sixteen hours, so I am not putting f 
example. 


rard a 


impossible 


nay be advisable, therefore, in some states of the 
atmosphere to fly to the North American continent via Iceland 
and Greenland : in other states of the atmosphere via France, 
Spain, Portugal, and the Azores. The reasons for these cir- 
cuitous routes will be seen in some diagrams which I shall 
show you. It is clear, therefore, that meteorology and the 
study of wind currents is going to be of supreme importan 

— ' • ' - vorld’s v* — -..'--l...-'.. ...... .li... .. 


The knowledge 
accurate forecasts, apai 
may affect the savinf 
annually, when postal and commercial avii 
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probable that, the first great 


llicir inherent scientific interest, 
spending of millions of money 


land, foi 
should be 
markable the saving 

j India, 




I time 


larly organized will be those ovi 
have already mentioned. And 
the longer the distance the more 
For instance, there are two alt 

beyond India to Australia and China. Before the « 
teen to fifteen days was the fastest average time by railway 
and mail boat to India, and about thirty davs to Australia. 

There is one route which will lead' via' our West African 
Colonies to the Cape, and another which, following the Nile, 
would lead to the Sudan, British East Africa, Rhodesia, and 
Natal. 

In the northern, or land, route to and from the East I have 
assumed that some international arrangement will be come to by 
which the air above a certain level will be internationalized, 
following the well-established parallel of the three-mile limit 
round the coast. On_this route five iudependen 


Austria-B _ . , 

London to Peshawar by t: 
from Australia about 7 : nnr 


e is about 3,600 miles, and 


The other Eastern route, which for purposes of identifica- 
tion I call the AU Red Route, passes wholly over the sea and 
over the land of the British Empire and the three-mile sea 
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jre distant lauding places 
The route to the East b 


a Gibraltar is 1,600 miles 
longer than that which takes the more northerly course, being 
about 5200 miles as against 3600 miles. I do not believe 
continuous flying by night mid day will be popular or prac- 
tical for many years to come, so I allow in all my calculations 
for passenger services for two periods of flying every day 
of 600 miles each, or 10 hr. in all, which, at 120 miles an 
hour, would give the reasonable distance of 1200 miles covered 
between dawn and sunset. 

will be more popular t' 


t the 


s dark. 


, the 


wonderful views 'of the earth beneath will be one of the 
greatest inducements to fly by day. Moils, on the other hand, 
will probably proceed continuously, but except in the most 
urgent cases passengers will, I think, be content to travel in 
the immensely shortened time which would be occupied, say, 
in getting from London to India or Australia or South 
Africa. . „ _ — • , . 

The saving would amount in the case of India to at least 
11 days and in the case of Australia 23 or 24 days. As tile 
world becomes more luxurious again the— Ijg ” — ■* 


iling, drinking, sice; 


will c 




j the disi 


will he possible, except in fin< 


»n artificially protected 
1, balks or timber, 

I subdue heavy and 


flight a 
of'the'j 


of the first stage to the Azores, via Portugal, will he 
...i comfortably in one day under ordinary circumstances, 
secured that night, while from there the second day’s 
i to St. John’s. Newfoundland, will form another 
ssible daylight stage. The meteorlogicnl importance 
zores will be referred to later. 

;ing, . t hereforc, the stage-by-stage system. I set^ out 


South. 


o India 


II— Northern Route from India 

ioo ummaT ". . . . . . . . . . . . . 

100 Iwipzlg (dcp. 'l pun 


59 hours total time on Journey. 

The general principle which I think should underlie i 
regulation of air traffic is, that slow speed planes should u 
the lower levels and high speed planes the upper levels 
the air. I suggest five levels, stretching from the 
face up to 10,000 ft., through w 


irious kinds of traf- 

„„ o., ....... .... „.—isified to pass. 

The first 2000 ft. from the surface of the ground upward 
should be prohibited to air traffic in general, but be usable, 
of course, by the private owner of the soil if he desires, and 
for the purposes of descending to his own landing or to 
“ dromes ” or intermediate safety landing places. This must 
be so, for airplanes will probably form one of our commonest 
means of locomotion in a few years’ time, and provision 
must, be made for all traffic to land at intervals of, say, 10 
or 15 miles on defined routes. 

In admitting the claims that, any air should be private, I 
conform, to some extent, to the present law of usque ad 
caelum, but I propose to limit that right, to an altitude of 
2000 ft. Owners of houses and land, and the dwellers upon 
and in them, have a moral and probably a valid legal claim 


grass traffic. 


eured s 


which I propose shall 
this class of traffic on 
count of the fact that commerce will want to operate os 
cheaply as possible, and to achieve height and speed means 
extra expenditure of motor spirit, whichever way it is looked 
at. And I would make this 2000 to 4000 ft. level usable by 
silenced planes only with a maximum speed of 80 m.p.li. 

Above these commercial levels I propose another zone ot 
2000 ft., 4000 ft. to 6000 ft. for planes, also silenced, capable 
of speeds between 80 and 120 m.p.li. This will include the 
general air traffie of the planet for ordinary flying, including 
a proportion of fast commercial flying. As all a-rplanes will 
shortly be fitted with superchargers, or their engines designed 
and built for high altitudes, high flying will become quite 

At present the decreasing density of the air at heights, 
leading to falling off in engine power, is a disadvantage. 
This will shortly be neutralized so that the engine produces 
the same or even greater power at a height than at the earth s 

There is. of course, a height, where human health and com- 
fort will be affected, owing to the effects on the blood of 
decreased atmospheric pressure, such as what is called 
“ fizzing,” and the chance of 
a rapid descent takes placc- 

” of'about 5 deg. F. for 

every 10(10 ft. of height. 

Above 6000 ft. to 10,000 ft. 1 
the official planes of each nation. inese icvcis 
used by its naval, military, and civil forces, and by police 
planes, for air police will be needed in the some way that 
policing of routes by laud and sea is now necessary. Spe- 
cially authorized pilots, and perhaps postal services, will also 
use the 6000 to 10,000 ft. levels, where the mtemnlionol levels 


aintness and heart attacks when 

_ e cold also a' 

titudes will tend to keep passenger traffic, as a rule, 

?ase of about 5 deg. 

would reserve the levels 
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Aeronautics (London), July 25, 1917 

Snakes to be Scotched . — An editorial dealing with the atti- 
tude of the British Government in regard to the German air- 
plane raid of July 7, on London. A deputation of members 
of Parliament having waited upon the Prime Minister to urge 
upon the Government the need for improving the aerial 
defences of Loudon, Lloyd George made the following reply: 

“ I do not want you to go away with any idea that we do not 
realize the importance of defending London, not merely 
defending London because it contains millions of people, but 
because it is the capital of the Empire. I realize that there is 
a special case for defending London even in comparison with 
other towns. 

“ I still say on behalf of the Government that we must put 
the safety of the soldiers at the front tirst, and I say so without 
any hesitation. * * * A single counter-attack in France 

by the Germans on a small scale produces easualities greater 
than the whole of the casualties sustained by the civilian popu- 
lation. not merely in London, but in every’ town in Great 
Britain during the whole of the three years of the war. Do 
not therefore let us exaggerate. • • • 

" Out of the twenty-two machines that came over, four were 
brought down. That is a pretty high percentage. It is a 
much higher percentage than was brought down of the French 
machines winch crossed over the German lines just recently. 
In that case there were only two out of eighty-four brought 
down by the Germans, while we brought down fonr out of 

Air Said Grants .- — Local relief committees have bceu ap- 
pointed in Great Brituin for alleviating distress caused by air 
raids. Advances will be made from the National Relief and 
Mansion House Funds. The committees have been authorized 
to grant immediate relief up to an amount equivalent to the 
rates of the Army separation allowances, the adopted scale 
being the following: First and second adult. $4 each; every 
additional adult, $2-50 each ; tirst child. $1.75 ; second child, 
$1.25 ; third child 90 cents; each additional child 75 cents. 
Supplementary allowances arc made for maintenance (if the 
bread-winner has been killed), replacement of articles of fur- 
niture and funeral expense are also provided for. 

Death of a Pioneer . — Another pioneer has disappeared with 
the death of Wing-Commander Clive Maitland Waterlow. 
R. N. A. S., who was killed on Friday. July 20. at Cranwell. 
in Lincolnshire. Commander Waterlow- was thirty years of 
age. He was actively connected with all the early airship 
experiments at the Royal Aircraft Factory, and when the air- 
ships were transferred to the Admiralty early- in 1914, he 
joined the Royal Naval Air Service. His pioneer work was 
invaluable; his confidence was never shaken in the future of 
the airship and he was of the greatest service to his country 
as a staunch advocate of the airship at a moment when this 
type of aircraft had fallen into disfavor. 

Determination of Propeller Pitch. By Hugo C. Gibson. — 
At any distance, say, two, three or four feet from the axis of 
the hub, mark point A , upon the leaving edge, and It upon the 
entering edge of the blade. The line joining these points is 
at some angle to the plaue of revolution of the propeller, and 
it is the angle at which the air is attacked, if the air is still 
and the propeller is not travelling through the air. Assuming 
that the propeller were a screw operating in a nut, then this 
angle would determine the distance that the screw travelled 
through the nut, while making one complete revolution, and 
this distance is called the pitch of the propeller. 

In order to determine what is the pitch, proceed as follows: 
— From a table of tangents, which may be found in any engi- 
neering book such as Kent’s. Hnd the tangenl of the angle 
which was measured as indicated. Then form the equation 

tan A - P 

3.1416 X D 

where D = the diameter of the circle swept by the points 
.1 and By and P = pitch. 

Taking nil instance: Mark the points .1 and It at a radius of 
3 ft. from the axis of the propeller hub. Then those points 
will swing in a circle 6 ft. in diameter, therefore D = (i ft. 


Suppose the angle of the line AB to be at 17°30* to the plane 
of revolution, then the tangent of the angle 17°30' is found 
from the tables to be 0.31530. Substitute these figures in the 
equation, whieh then becomes 



The Aeroplane (London). July 25. 1917 
The Production of Aeroplanes and The.r Components. By 
Stephen Klakenry. — Seventh installment of a ihoroughly prac- 
tical course of the manufacturing and assembling of airplanes. 
Flight (London), July 28, 1917 


Investigating Atmospheric Pollution . — An Advisory Com- 
mittee on Atmospheric Pollution has been constituted in Lon- 
don as an adjunct to the Meteorological Office and a grant of 
$2,500 has been nlloted by the Department of Scientific and 
Industrial Research to cover the cost of the work for the 


Flying (London). July 18, 1917 

-tir Mines . — The problem of how to mine the aerial ocean 
against aircraft attacks will have to he solved sooner or later, 
say-s the Sunday Times of London. This will prove particu- 
larly necessary in view of the future determination of definite 
aerial mail and passenger routes, which will mean that pro- 
hibited areas cannot remain prohibited merely on paper, hut 
must be rendered dangerous against violation. 

Now, as in naval warfare, one object of mines would lie 
to reduce the freedom of raiders and to enable oar fighting 
craft to drive the raiders into mined areas, particularly in 
night time, while the mere suspicion that certain areas might 
lie mined would deter raiders from approaching except in 
particular directions. 


News of the Fortnight 


Major Henry Souther Dies 
Major Henry Souther, head of the Aircraft Engineering 
Division of the U. S. Army Air Service, died at the Post Hos- 
pital, Fort Monroe, after an operation, on August 15. Major 
Souther had been ill for about a week, but complications, 
which developed suddenly, made an operation imperative. He 
never recovered from the shock, and died a few hours after- 
ward. The funeral was from Forest Hills Chapel, Boston. 
He is survived by his wife and two daughters. 

Major Souther, whose distinguished career as an engineer 
made him one of the best-known men in his profession, was 
born Sept. 11, 1865. His early engineering training was re- 
ceived at the Massachusetts Institute of Technology, where he 
graduated in 1887. He was engineer for the Pennsylvania 
Steel Co. for five years, and for six years was with the Pope 



Major Husky South kii 


Manufacturing Co. Major Souther became one of the leading 
authorities on materials of the country, and opened a consult- 
ing engineering laboratory in Springfield, Mass., which lie 
conducted for a number of yeai-s. lie served as Water Com- 
missioner iu Hartford for eight years. 

He was one of (lie most active engineers in the country in 
promoting standardization, mid was Chairman of the Stand- 
ards Committee of (he Society of Automobile Engineers, later 
becoming President, 1910-1911. 

Major Souther was called to Washington by General Sqmer 
to he consulting engineer of Hie Aviation Section of the Signal 
Corps in April. 1916. He organized the inspection depart- 
ment and conducted many experimental tests. He was the 
first civilian to accept a commission on the Officers’ Reserve 
Corps. Aviation Section, as Major. His personality made him 
one of the most popular of the reserve officers in Washington. 
One of his duties was to act as director of Langley Field, and 
at the time of his denth his work was largely connected with 
the experimental testing of machines and engines. He was 


a member of the American Society of Mechanical Engineers, 
American Society of Testing Materials, Society of Automotive 
Engineers. His clubs were the Hartford, Racquet and New 
York Engineers. 

The Aircraft Board 

The Senate Committee on Military Affairs has favorably 
reported, with amendments, the bill introduced by Senator 
Sheppard creating the Aircraft Board,* to consist of the Chief 
Signal Officer of the Army, the Chief Constructor of the Navy, 
and not exceeding five civilian experts. 

The bill empowers the proposed Aircraft Board to “ super- 
vise and direct, in accordance with the requirements prescribed 
or approved by the War and Navy Departments, respectively, 
the purchase, production and manufacture of aircraft, engines 
and all ordnance and instruments used in connection there- 

1'rovision is made by the bill for paying the civilian mem- 
bers of the Board salaries of $7,500 per annnm, and for the 
employment of technical experts and other necessary employes 
at salaries to be fixed by the Board. 

Senator Chamberlain, chairman of the Senate Committee on 
Military Affairs, announced that he would press for immediate 
passage of the bill, which is regarded as of high importance 
by both the Secretaries of War and Navy, and by Chairman 
Coffin, of the Aircraft Production Board of the Council of 
National Defense. 

Senator Sheppard, iu reporting the bill from the committee, 

“ The Committee on Military Affairs, to whieh was referred 
the bill to create the Aircraft Board and provide for its 
maintenance, begs to report it back with amendments, and 
recommends that it he so amended and passed. 

“ The airplane 1ms become an indispensable and vital 
weapon in modern warfare. The developments of the present 
world eontliet have demonstrated its overwhelming importance 
and necessity. In recognition of these facts. Congress recently 
appropriated six hundred and forty million dollars for the 
construction of an air licet of unparalleled proportions. It is 
proposed that this fleet shall be created within a year. 

•• This is a task of appalling magnitude. Hitherto the 
manufacture of airplanes in this country has been conducted 
mi an extremely limited scale. The need of a board of experts 
in science and business to give special attention to the pro- 
duction of the necessary machines, equipment, etc., is appar- 
ent. The object of the Gill under consideration is the establish- 
ment of such a board. The bill has been carefully worked out 
and has the approval of the President, the Secretary of War, 
the Secretary of the Navy, and the chairman of the Aircraft 
Production Board of the Council of National Defense. 

Advices from Washington indicate that this bill will prob- 
ably become a law at an early date. 

Bill to Legalize Advance Payments 

Another measure of vital importance to aeronautics has been 
proposed at Washington by Representative Hulbert, of New 
York, who introduced into tile House a bill to remove the re- 
strictions on advance payments imposed by Section 3648 of 
the Revised Statutes of the United States, or any other Act. 
as they apply to the expenditure of appropriations contained 
in the bill recently passed authorizing the expenditure of 
$640,000,000 for the increase of the Aviation Section of the 
Signal Corps. 

Section 3648 prohibits the advance of the public moneys on 
contracts, etc., and the measure now under consideration is 
designed to permit the War Department to make such ad- 
vances to responsible manufacturers, in order to enable them 
to increase their facilities for the production of Government 
aircraft. Many manufacturers of airplanes not only have 
valuable designs and patents, but would be in position to 
turn out aircraft on a large scale if they had the funds to 
increase their facilities. 

International Standardization Committee 

The International Aircraft Standardization Committee, or- 
gnzuied by the Allied Governments to affeet standardization 
of the metals entering into the construction of airplane parts, 
as well as the parts themselves, held their first meeting in New 
York August 7. The following attended : 
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A practical qualify oil for aeroplane motors 




T HE problem of aeroplane motor 
lubrication, resolved into its sim- 
plest terms, is this: 

“To lubricate an exceptionally fine 
motor operating continuously under max- 
imum load. ’ ’ 

Hence, we have produced AEROL — 
not an oil of mystery — but a practical 
quality lubricant based on conditions to 
be met (except for rotary motors). 

AEROL is, first of all, a very high 
grade oil, free from impurities. 

Its lubricating values are very high, 
because it is an exceptionally good oil, 
made from a good crude to begin with, 
by a process developed through years of 
knowing how. 

The drop in viscosity with the increase 
in heat is (relatively) unusually small. 
It is made in three grades of viscosity to 
meet the requirements of different types 
of motors. 

AEROL is a practical oil because it is 
easily handled and flows easily. This 
feature is of practical utility where oil is 
drained off and cleaned out frequently. 
Also, where external feed systems are 
used. 

Full details, characteristics and tests 
mill be furnished to government officials, 
aeroplane manufacturers and others inter- 
ested in the subject of aeroplane motor 
lubrication. 


Technical and Research Department 

SWAN & FINCH 

COMPANY 

185 B ROADWAY. NEW YORK 

Quality Oil* Since 1855 
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WAR WILL END QUICK 

When Aeroplanes of Speed and Durability are put into 
Service by the Allies 

ALUMINUM SHEETS 

Decrease Weight, Increase Speed, Strength and Durability 


We carry the Largest Stock in the World — and Operate 
Our Own Rolling Mills 


Service is Assured — Write us Today 


WE ALSO MAKE ALUM 1 NUN INGOTS. OF ALL GRADES— FOR CASTINGS OR 
STEEL PURPOSES-RODS-WIRES-GRANULES, ETC. 



United Smelting & Aluminum Co., Inc. 

NEW HAVEN. CONN. 

BRANCHES; 

24 Stone Street. New York City 1334 Dime Bank Bldg.. Detroit. Mich. 939 


Monadnock Bldg.. Chicago. III. 
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RESISTAL 

AVIATOR’S GOGGLES 


Unbreakable Resistal goggles are equipped with unbreakable lenses. 

No glass will fly from Resistal lenses from a blow suffi- 
cient to shatter an ordinary lens. 

These lenses are made of a layer of transparent celluloid 
welded under enormous pressure between two layers of 
the finest glass, giving 97.64 of transparency and at 
the same time subduing some of the glare. 

Bent for Side Vision Resistal lenses are bent for side vision, increasing the 

range of sight of the wearer. 

As the layer of celluloid 
acts also as an insulator, 
vapor will not gather on 
Resistal lenses. 

Water- No adhesive cement is used 
proof in th , eir construction, with the 
result that water has abso- 
lutely no effect on Resistal 

Tested Resistal lenses have been 
subjected to the most rigid 
tests, and comply fully with 
the regulations of the Army 
and Navy. 


Strauss & Buegeleisen 

37 Warren Street N. Y. C. 
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Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 
Branch Offices: 

Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles ( Pierson, Roeding & Co., Agents ) 

494 Pacific Electric Building 

New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 

San Francisco ( Pierson , Roeding & Co., Agents ) 

731 Rialto Building 
Seattle (Pierson, Roeding & Co., Agents ) 

523 Colman Building 
Washington 509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 
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AIR SERVICE 
JOURNAL 

A Weekly Neivs Magazine Devoted to the 
Interests of the Army and Navy Air Services 

PRINTS ALL THE NEWS OF THE AIR 
SERVICES; PERSONAL ACTIVITIES OF IN- 
TEREST TO THE SERVICES; FOREIGN 
EVENTS IN THE AIR; DEVELOPMENTS IN 
THE AIRCRAFT INDUSTRY AND NOTES OF 
THE FLYING FIELDS. 

SPECIAL ARTICLES ON MILITARY AND 
NAVAL AERONAUTICS OF INTEREST TO 
OFFICERS AND ENLISTED MEN APPEAR 
IN EVERY ISSUE. 

THE LATEST AND BEST PHOTOGRAPHS 
ILLUSTRATING AERIAL HAPPENINGS ALL 
OVER THE WORLD ARE FEATURED. 

THE PROGRESS AND ACHIEVEMENTS OF 
THE AIR SERVICES RECORDED IN BRIEF 
AND ATTRACTIVE FORM. 

Published every Thursday by 

AIR SERVICE JOURNAL 

120 West 32d Street NEW YORK, N. Y. 

SUBSCRIPTION PRICE 

$3.00 a Year, Foreign $4.00 Single Copies 10 Cents 


5 . 1917 
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HYDROGEN GAS 

Equipment for 

Aerostation Fields 


GAS ENGINEERING CO. 

Trenton :: :: New Jersey 


FOWLER AIRPLANE CORPORATION 


Military Types 


Office and Factory 

128-130 Twelfth Street 

SAN FRANCISCO, CAL. 
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T HE Davenport Aviation School has turned its present factory into 
an aviation school proper and is giving, in addition to the regular 
course in flying, actual mechanical instruction without further charge, 
including the latest practice in airplane construction. 

The student works in the school factory the same as an employed me- 
chanic when not employed in the field receiving flying training in the air. 
Special proposition to young mechanics who are not financially prepared 
to take the regular course in flying, but desire to become airplane 
mechanics, bom field and factory. 

Our course consists of both land and water, and mechanical construc- 
tion, using Dep conti ol only. 

If interested, write for booklet. 

We guarantee our students a position after completing their training course, in 
our new factory, which will be incorporated separate from the school. The new 
factory will be equipped to build military training tractors in quantity to meet 
the demand for the training of aviators and mechanics for the front. 

Address correspondence to Davenport Aviation School, 
Davenport, Iowa 
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Contractors to U.S. Army and Navy 



Thomas »Mc®se Aibcraft Corporation 

ITHACA. , T4-.Y- U. S'. A- 



Member Aircraft Manufacturers Associa 


TONS OF steel SAVED 


PRUDENTIAL” LONG SPAN ROOF SHEETS 


“PRUDENTIAL HANGARS 


ONE STORY 


ALL PURPOSE 


FIREPROOF BUILDINGS PORTABLE 

DESIOK8 AND ERTIUA TE8 ON REQUEST 

THE C. D. PRUDEN CO., Baltimore, Md. 
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“ROBERTS” 


Dependable Aircraft Motors 


Roberts Model 6X, Aircraft Motor - 100 h.p. 

Specifications: — Two cycle. Water Cooled. Six Cylinder, 
stroke. Absolutely simple in construction. Two Miller 
Carburetors. Two High Tension Magnetos. Aluminum 
Base. Drop forged hollow Crank Sha^t. Ample sired die 

C °" "U^d l2W 1 R.P.M“ m Weight approximate!^ 368 
-e. n . . j 5e|lular By-Pass abso- 


high | 


Write for Full_Descriptions, Blue Prints, Prices 

Roberts Motor Manufacturing Company 

305 Roberts Bldg- SANDUSKY, OHIO 


THE WARNER & SWASEY COMPANY 

CLEVELAND, OHIO, U. S. A. 

TURRET LATHES— TURRET SCREW MACHINES— BRASS WORKING MACHINE TOOLS 

NEWJYORK Office— Singer Bldg. Boston Office— Oliver Bldg. Buffalo Office— Iroquois Bldg. 

Detroit Office — Ford Bldg. Chicago Office and Show Rooms — 61S-622 Washington Blvd. 


T HE great accuracy required in the manufacture of air- 
plane motor parts, as well as the ability to speed up 
production by taking two cuts at one time, is supplied 

by the 


Universal Hollow-Hexagon Turret Lathes 


These machines are rigid 
and powerful. They will 
take the deepest cuts or 
highest speeds that hard- 
ened steel cutting tools 
will stand, without im- 
pairing the accuracy of 
the work. 


:ient. dependable aircraft power plant that offers many 
t advantages to the aeroplane constructor and the 
n school. Possesses those three necessary qualities in 
:raft motor — Reliability, Dependability and Power, 
sal motor for training schools. 
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AIRPLANES 

for 

Military Purposes 


LEWIS G. YOUNG 

45 East 42d Street New York 


WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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GRAND RAPIDS VAPOR KILNS 

Now used in aircraft work by: — 

Curtiss Aeroplane & Motor Corp. 
Am erican Propeller & Mfg. Co. 

Now building for: — 

Fisher Body Corporation 
Airplane Division 

Equipment and instruments supplied 
to, in addition to above: — 

Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 

GRAND RAPIDS VAPOR KILN 

Made by GRAND RAPIDS VENEER WORKS 

Grand Rapids, Mich.' U. S. A. Seattle, Wash., U. S. A. 



a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 49,310 Counterbalanced Crankshaft, to August 13th, 1917 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


Grand Rapids Lumber Tester 

Test your lumber for moisture content: 

I. When you buy it, to be sure you are 
getting what you want. 

II. When you put in your kiln, to see how 
long it should dry. 

Ill- When you empty your kiln, to insure 
properly dried lumber. 

Don't guess at it. Guessing is a poor game. 



Requires no figuring or computations. 

No charts or rollers to bother with. 
Equally 'applicable to testing any material 
for moisture content. 

Accurately made, graduated to metric 
system, and can be used for ordinary weighing. 
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Aeroplane Propellers 
MADE AT LOW COST 



Defiance Aeroplane Propeller 
Turning Lathe 



THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO, U. S. A. 


“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 

has 

(36) “DALTON SIXES” Installed 

Why Not Investigate ? 

BULLETIN B602C GIVES DETAILS 
Dalton Manufacturing Corp. 
Successors to Dalton Mach.^Co.. Inc. 

1911 Park Avenue New York, U. S. A. 



ACIERAL METAL 

Light as Aluminum 


Non-corrosive by salt water 

CASTINGS RODS 

Prompt Deliveries 

ACIERAL CO. OF AMERICA 


Strong as Steel 

SHEETS 


NEWARK, N. J. 
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WlTTEMANN - LEWIS 
Aircraft Company 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway, near 
Passaic River 

Telephone, Market 9096 


ELJ-5 

Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 

Janney 

Aircraft Company’s 

New Model 
Training Tractor 
Biplane ELJ-5 

With Hall-Scott A -5 Six Cylinder Engine 

Detailed Description 
upon request 

JANNEY AIRCRAFT CO. 

MONROE, MICH. 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 



With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 

LANZIUS AIRCRAFT COMPANY 

608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 


August 15, 1917 


AVIATION 


127 




THE STANDARD 

CLOCKS 

FOR USE ON 

AEROPLANES and 
SEAPLANES & c. 


The Justly Celebrated 

8 DAY— HIGH GRADE 

“CHELSEA” 

CORRESPONDENCE SOLICITED 

CHELSEA CLOCK CO. 

10 State Street, Boston, Mass., U.S.A. 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 1917 


Indian Motocycle 

With Pouierplus Motor 


Heavy Elastic Aviation Cord 

We manufacture a fell and complete 
line of heavy elastic aviation cord. 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 


J. W. WOOD ELASTIC WEB CO. 

STOUGHTON, MASS. 


IATION 


Radiators 

W E have learned some 
valuable lessons in our 
ten years of radiator 
manufacture. 

We have had the valued help 
of Yale Sheffield Technical De- 
partment in many ways. 

What the past ten years has 
taught us is at your command. 

We want to build the best 
radiators made. We never 
manufacture down to price. 
Quality comes first. 

Maximum efficiency with 


Your prints are solicited. 

The English & Mersick Co. 

New Haven, Conn. 



M A R V E L I T E 

self-luminous Radium compound of quality 



COLD LIGHT MFG. COMPANY 




HARRIMAN AIRCRAFT MOTORS CO. 
SOUTH GLASTONBURY, CONN. 
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DROP FORGINGS 

1 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 63 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


PREVENTS STALLING 

tOXBORO 

AIR SPEED INDICATORS 

accurately measures the relative wind pressure, the force which keeps the plane in the 
air. It insures safe flying. 

riplive Bulletin No. BFllO. 

Foxboro, Mass., U. S. A. 





C. A. Herrmann 


I AND CONSTRUCTION 


Bath, N. Y. 
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AIRPLANE CRANKSHAFTS 

With a Perfect Record 

WYMAN-GORDON COMPANY 

‘rSSiSiri" WORCESTER, MASS., U. S. A. 



McAD AMITE-ALUMINUM COMPANY 

57-83 Isabella Ave. DETROIT, MICH. 


Highest- Grade— Strongest 

ALUMINUM CASTINGS 


Tensile strength 44,250 lbs. Sq. In. 

Compression 126,000 “ “ “ 

Transverse 87,200 

Torsion 66,300 “ “ “ 

Fusing Point 1040 Degrees F 


LARGE CAPACITY 
PLANT 

Quick Deliveries Guaranteed 
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ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 


Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers. Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 
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WESTMORE 

PROPELLER 

will not warp or split 



Built for high power motors 
Water proof and heat proof 

Quantity Production 


WRITE FOR INFORMATION 
Address AIRCRAFT DEPARTMENT 

SCHWEIZER & WEST MFG. CO. 

308-324 N. Ada St., Chicago 




Aeroplane Company 


Jamaica Plain 


Boston 


AERONAUTICAL 

ENGINEERING 

To facilitate the rapid production of Aircraft 
to meet governmental requirements, we will place 
our aeronautical engineering department at the dis- 
posal of a limited number of responsible rnanu- 

i'or nine years our engineers have specialized 
in the design and production of 


AIRCRAFT' and 
AIRCRAFT MOTORS 



types. 


are prepared .0 under- 


OUR ENGINEERING SERVICE 

gsS5&£SE«6£S 






VIATION 


is, «i: 


WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


Q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

9 Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 

Du Pont Chemical Works 

E. L du Pont de Nemours & Co.. Owner 

120 Broadway New York 


Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile. 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St,N.Y. 


Radium Luminous 
Material 

.SHINES IN THE DARK 

SELF-LUMINOUS I INNUMERABLE USES 
REQUIRES NO I IN ITS ORIGINAL 

MAINTENANCE OVER I POWDERED FORM 
A PERIOD OF I OR APPLIED WITH 

YEARS I ADHESIVE 


SAFETY DEVICE FOR WAR 

ON 

MACHINE BUS, PISTOL AND HI I'll: 
SIGHTS: RANGE SCALES: AUTOMATIC 



Radium Luminous Material Corporation 

Fifty Five Liberty Street New York City 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American Hying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


IS. 1917 
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Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Celesuon Cloifi VarnisHes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Ceiestron Stieeis ^ Films 

Transparent — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturer! of Cellulate Acetate for nearly 15 years 


WE ILLUMIN AT E 
INSTRUMENT DIALS 

WITH "LUMA"-BEST LUMINESCBNCe 


Erie Specialty Co. 



EXCELSIOR. 
r PROPELLER S ^ 

Propellers of the greatest efficiency and highest 
quality. Unequalled in accuracy and reliability. 


EXCELSIOR PROPELLER COMPANY 


Main Plant 

Erie, Pa. 

Executive Offices: 25 Pine St., New York 
M anufacturers 

AIRCRAFT METAL PARTS, 
BOLTS, NUTS, CLEVIS PINS, 
SHACKLES, EYE BOLTS, MA- 
CHINE SCREWS, ETC., ETC. 

Fittings, Forgings, 
Castings 

We are increasing our equipment in 
every department — foundry, forge 
shop, stamping, automatic screw 
machines, tool and die shop. 

All our products are rigidly in- 
spected and meet all Government 
requirements. 


catalog mailing list? 
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AIRPLANE 
RIMS and WHEELS 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Utica. N. Y. 



American Automotive Company 

Manufacturers 

Aeroplanes and Hydro-Aeroplanes 

FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 

Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt, requirements. 


TURNBUCKLES 

oi the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Woolworth Building 



METAL HOSE 



WOOD WORKING MACHINERY 

SPECIALLY ADAPTED 



Aeroplane Factories 

OLNEY & WARRIN 
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PUNCH PRESS WORK 
AND STAMPINGS 

Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 
Also — Aeroplane Machine Work. 

CENTURY TELEPHONE 
CONSTRUCTION COMPANY 

BUFFALO. N. Y. 


Special Sheet Metal Work 
Airplanes 

Precise IV ork. Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Street, New Haven, Conn. 




AIR-SCREWS 





Oil Proof — Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

T ough — Compressible — Flexible 
If you are not familiar with Vellu- 
moid have us send you samples — 
either sheet or gaskets cut as per your 
blue prints. 

Expert Gasket Cutting department. Quick service 

Fibre Finishing Co., 27 State St., Boston 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


Aeroplane Cylinder Forgings 

AlsohopierHibs,FlangerandSliafts,etc. 


TIOGA STEEL & 
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LEYGRAND &CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


GWILLIAM SERVICE 

BALL AND ROLLER BEARINGS 

f Annular — Single and Double Row 
Ball Thrust — All Types Taper Roller — Standard] 

liar Type Pressed Steel— All Types 


Sole Agentsjfor tKe U.JS. of l 

The Bowden Patent Wire Mechanism 

for the Transmission of Reciprocating Motion 
Through a Flexible and Tortuous Route. 

THE GWILLIAM COMPANY 

NEW YORK . . 253 W. 58th Street, (at Broadway) 

PHILADELPHIA 1314 Arch Street 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
C O N ST R UCTION 

Send for Samples Chemically Treated WhicK\lncreaee* 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


The Beam Airplane Company 

(INCORPORATED) 

Announce that they are in a position to accept a 
few students in their Aviation School. 

CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 

THE BEAM AIRPLANE COMPANY 


Aeromarine 
Plane & Motor Go. 

Manufacturers of 

Aeroplanes Motors 

Member of Aircraft Manufacturers 

New York Office: Times Building 

Telephone, Bryant 6H7 


Classified Adv 


FOR SALE — 50 H.P. Curtiss 8 cylinder “ V " type air cooled 
motor. Splendid condition. Check for *100 takes it. Lee Har- 
ris, Aeronautic Station, Bay Shore, L. I. 


ENGINEER-EXECUTIVE, experienced airplane manufactur- 
ing organization, plant, equipment and production lay-out, with 
one or two engineering assistants, will be open for engagement 
after September 1. Address Box 54. 


boat design for Immediate construcUon. . 

WANTED — Reliable, experienced alrpli 

Must have ample glue room experience. Address wl 
and length of experience in first letter. Box 61. 


propeller bnllda 


hlbltlon work. Without engines. 


Address Box 88. 


AERONAUTICAL ENGINEER and designer, six y, 
perlenee. Is open for execuUve position with reliable 
Address Box 99. 
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ACETYLENE WELDING AND 
CUTTING 

DarU-Bouraonv 111. Co. 

JcCKSOBlES AND INSTRU- 
MENTS 


AIRPLANES 


AIRPLANE ENGINES 


AIRPLANE PARTS 


AVIATION SC1IOOI.S 


balloons' 1 " and'* DIRICI- 9- L V, E 
BLES 


BATTERIES 
BEARING METALS 


BUSHINGS 

CARBURETORS 


CLOCKS AND WATCHES 


COMPASSES 
DOPE AND VARNISH 


DRIFT INDICATOR 
DRY KILNS 


DYNAMOMETER 
ENGINE PARTS 


ENGINEERING 

FABRICS 


LUMINOUS COMPOUND 

CoM Lisht Hfs. Co. 

machinery" 


MANIFOLDS 

MAGNETOS*" 


MODEL AIRPLANES 

motorcycles' c ° | 

OILS AND LUBRICANTS 


OIL PUMPS 
ORDNANCE 

packing' c °' 

PHOTOGRAPHY 

PISTONS 

pontoons" 

propellers''’" "" 


RIVETS 

SCELEROSCOPE ’ 

SHOCK* ABSORBERS' 
spark’ PLUGS 

Ipeed' indicators 

Forbore Co.. The, lne. 

Stewart Warner ‘ Speedometer 

STABILIZERS 
starters'""' °°' 

tac'homf.ters" ° C °‘ 
tanks"*' c ° 

TELEPHONES ^ ( 

THERMOMETERS 
TIRES AND RUBBER 

Goodyear Tire * Rubber Co. 

TOOLS 

TRUCKS AND TRAILERS 


TUBING 

TURNBUCKLES 


FIRE EXTINGUISHERS 
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High over the firing lines of 
Europe, in the training camps of 
America — wherever airplanes fly 
— the ZENITH is dominant. 

Simple, proof against wear and 
trouble — absolutely reliable under 
any and all conditions — the 
ZENITH develops the maximum 
power and service in aircraft 
motors. 

The ZENITH gives uniform results 
from sea level to the highest alti- 
tude. It will operate correctly 


under the rapidly changing tem- 
peratures through which the 
aviator travels. Having no moving 
parts to get out of order, it is abso- 
lutely dependable in the most 
difficult flights. 

At home and abroad the suprem- 
acy of the ZENITH is recognized 
by airplane builders. The United 
States Government uses the 
ZENITH almost exclusively on all 
planes in use and on order for the 
Army and Navy. 


ZENITH CARBURETOR COMPANY 

NEW YORK DETROIT, U. S. A. CHICACO 



And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 
observers’ pilots. 

The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 


Two-Direction Thrust Hess-Bright 
Ball Bearing of the Type used on 
Airplane Propeller Shaft Application 


Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 


HESS-BRIGHT'S CONRAD PATENTS 
ARE THOROUGHLY ADJUDICATED 


Government orders largely specify Hess- 
Brights. 


THE HESS-BRIGHT MANUFACTURING COMPANY 

PHILADELPHIA, PA. 



FRONT 

VIEW 


REAR 

VIEW 


WRIGHT- MARTIN AIRCRAFT CORPORATION 

New Brunswick, New Jersey 


DEVELOPS 150 H. P. 
AT 1450 R. P. M. 


